The optical properties of both GaSe and Bii 3 have been studied [3] [4] [5] [6] [7] [8] [9] [10] previously, mainly near threshold. These measurements yield transition energies between the top ofvalence band and the bottom of the conduction band.
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Low~energy UPS data, ' as well as low-resolution XPS data are available for CaSe. To our knowledge, Bil 3 has not been studied experimentally by any total valence-band probe.
The XPS measurements were performed with a Hewlett-Packard HP-5950A electron spectrometer, which has been modified for ultra-high vacuum studies. Monochromatized AlKa x-rays (1486.6 eV) were employed as the excitation source. The total resolution of this system has been determined to be 0.55 eV from the broadening of the Fermi level of several 14 . metals.
The samples were crystals, which were cleaved in a sample.;..intro-\ duction chamber filled with dry nitrogen. The samples were"cleaved" by the standard method for layer structures: removal of adhesive tape. The sample--2-introduction chamber was then immediately evacuated, and within several minutes the freshly-cleaved surfaces were inserted into the main spectrometer chamber. These measurements were done at a relatively poor gives insight to the origin of structure in the density of states and information about the bonding in GaSe. The EPM calculation puts the There is no evidence for a gap though peak E may in fact be two peaks, with a splitting of approximately 0.5 eV. These bands derive respectively from Ga-Ga bonding states (lower bands) and Ga-Ga anti-bcinding plOs some Ga-Se bonding .states (higher bands).
Next BP have two sets of bands at the top of the valence band, one 27 This seems reasonable, considering that the electronegativity or Se is greater than that of As. However, before this approach can be applied with confidence to this class of compounds, measurem:ents on more layered compounds must be made.
We turn briefly to Bii 3 , for which there exists to our knowledge, neither band-structure calculations nor any measurements of the total VBDOS (XPS, UPS, x-ray emission, etc.). Thus we shall simply describe our results and offer a preliminary interpretation. Figure 2 shows the XPS valence band spectrum, which consists -of a three peak structure and Table II There is also a gap and a narrow peak at 0.8 eV. The broad peak derives from anion p states with bonding between Pb and I. The uppermost narrow peak is a lead "s-like" state. Except.for this upper most feature, the calculation is in qualitative agreement with our Bii 3 spectrum. Again, the calculated bands are too flat. One special problem in the Pbi 2 case is that the calculations were done with no previous knowledge of the iodine 29 form factors.
Using the XPS ionicity scale with an anion-size correction which proved necessary for the alkali halides, 27 an ionicity value of .68 is obtained, making Bii 3 more ionic than GaSe and j~st over the i~nic 27 of the dividing line between "covalent" and "ionic" compounds.
As mentioned above, it is not clear whether this model is valid for these anisotropic compounds.
In conclusion we have used XPS. to obtain the. total valence band density of states spectrum for GaSe and Bii 3 and to test theoretical studies on layered materials. The calculations were shown to require further refinements if they are to reproduce the experimental results. ( 8) 28.09 ( 8) 48.43 ( 8) 50.11 ( 8) aThis work (Relative to the top of the valence band).
bThis peak exhibits characteristic energy losses at 6.0(2) and 15.6(2)eV.
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